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will be the quantity of heat into which it is converted, a quantity which, in the cases of air and carbonic acid, falls short by
of compensating the cold of expansion. If, therefore, H denote the quantity of heat that would exactly compensate the cold of expansion, or which amounts to the same, the quantity of heat that would be evolved by compressing a pound of the gas from volume V to the volume V, when kept at a constant temperature, we have
- (w - (P'V- PV) i = H - Km ^p* whence
Now from the results derived by Eegnault from his experiments on the compressibility of air, of carbonic acid, and of hydrogen, at three or four degrees above the freezing-point, we find, approximately,
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where                /=     .00082 for air,
/=    .0064 for carbonic acid, and                   /= — .00043 for hydrogen.
No doubt the deviations from Boyle's law will be somewhat different at the higher temperature (about 15° or 16° Cent.) of the bath in our experiments, probably a little smaller for air and carbonic acid, and possibly greater for hydrogen ; but the preceding formula may express them accurately enough for the rough estimate which we are now attempting. We have, therefore, for air or carbonic acid :
J/n
58the cases of air and carbonic acid, is really not as much as the whole work of expansion, on account of the deviation from Boyle's law to which these gases are subject ; but it exceeds the whole work of expansion in the case of hydrogen, which presents a contrary deviation ; since P'V, the work which a pound of air must do to escape against the atmospheric pressure, is, for the two former gases, rather greater, and for hydrogen rather less, than PV, which is the work clone on it in pushing it through the spiral up to the plug. In any case, w denoting the whole work of expansion, w— -(P'V— PV) will be the work actually spent in friction within the plug ; and
